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In 1991 , the U.S. Geological Survey (USGS) began to implement a full -scale National Water-Quality Asse · -ment (NA WQA) program. The long-term goa ls o f the NA WQA program are to desc ribe the statu s of and trend in the quality of a large, representati ve part of the Nation's urface-and ground-water resources and to identify the major natural and human factors that affect the quality of these resources. In addressing these goals, the program wi ll produce a wea lth of water-quality informati on that will be useful to po licy make rs and managers at the nati onal, State, and loca l levels .
A majo r asset of the NA WQA program is that it will allow fo r the integration of water-quality information co llected at several scales. A majo r compone nt o f the program is the study-unit investigation, the fo undation on which national-level a sessment is based. The 60 study units are hyd rolog ic systems that include parts of most major river basin and aqui fe r sy tems. These study units cover areas from I ,200 to mo re than 65 ,000 square miles and represent 60 to 70 pe rcent of the Nation 's water usc and population served by public water suppli es. In 199 1, the Hud o n Rive r basin was among the fi rst 20 NA WQA study units selected for study unde r the full -sca le implementa tion plan.
STU DY UN IT DESCRIPTION
The 13,400-square-mile Hud on Ri ver basi n lies almost entire ly (93 percent) within New York State, but includes part of Vermont (3 percent ), Massachusetts (2 percent) , New Jersey (2 percent) , and Connecticut (les than I percent ). The bas in is di vided into three parts , the upper and lower Hudson River and Mohawk Ri ver basins, because the areas differ significantly in hydrologic characteri stics . The upper Hudson Ri ver has a drainage basin area of 4 ,590 square miles. The source of the Hudson Ri ver is Lake T ea r of the Clouds, a small lake in the Adirondack Mounta ins 4 ,322 feet above sea level. The rive r flows sou th-southwest out of the mountain region through primaril y forestland. At Hudson Falls , the river includes fl ow from several tributaries and has dropped to an elevation of about 200 feet above sea level. From Hud son Falls to Albany , the river is mainta ined for commercial traffi c at a depth of about 12 feet. From Hud son Fall south , the ri ver fl ows through forest and farm land to its confluence w ith the Mohawk Ri ve r ncar Troy .
The Mohawk R iver dra ins 3 ,500 square miles and is the largest tributary to the Hudson Ri ver. Its average fl ow (nea r its mouth) is 5 ,670 cubic feet per second . The Mohawk fl ows east-southeast from ncar Rome through mainly forest and farm land , although it passes some industrial areas east of Amsterdam.
The lower Hudson Ri ver begins at the Federal Dam at Troy just downstream from the confluence with the Mohawk. Average fl ow at the Federal Dam is 13,600 cubic feet per second ; daily average fl ow has been as high as 152,000 cubic feet per second and as low as 882 cubic feet per second . The entire 154 miles o f the lower Hudson River is tidal and can undergo a reversa l in the direction of flow four times a day . The mean water elevation at Albany i 2 feet above sea level, and the average range in tide i about 4 feet. The lower Hudson ri ver is maintained at a depth of at least 32 feet for commercial traffic from the port of Albany to New York City, but is as deep as 200 feet in places. The lower Hud on River flow south through farmland fo r 60 miles , but passes through some industrial areas before entering the Hud on Highlands area where it flows through a deep, narrow channel with steep banks and forested mountain slopes. The ri ver then widens near Haver traw where it attai ns a width of 3.5 miles before narrowing as it passes the cliffs of the Palisades and continues south to upper New York Harbor. The lowermost part of the basin has a far greater percentage of residential commercia l, and industrial land than does the rest of the basin .
Average annual precipitation in the basin is 40 to 48 inches, average annual runoff is 18 to 24 inches, and the average annua l temperature is 47 degrees Fahrenheit, a lthough these figures vary sign ificantly from the northern to the southern end of the basin. The basin is about 50 percent forested; 15 percent agricultural; 5 percent residential , commerc ial, or indu trial; and 30 percent other use . The basin includes parts of the Adirondack and Catsk ill Parks as well as many smaller State park and natio nal hi toric ites .
Most major aquifers in the basin are primarily surficial sa nd and g ravel deposits . Many of these aq uifers cover smal l areas and have little or no hyd raulic connection with other aqu ifers . F ive aq uifers have been de ignated primary water-supply aqu ifer by the State; one of these, the Schenectady aquifer , has been de ignated a sole-ource aquifer by the U.S . Environmental Protection Agency (EPA). The upper Hudson River basin i underlain almost entirely by igneous and metamorphic rock. Bed rock in the Mohawk River basin is mostly limestone , shal e , and shaley sand stone. T he bedrock throughout much of the lower Hud on River basin is similar to that in the Mohawk ba ·in, but includes some area of igneous and metamorphic rock a well as some sa ndstone .
WATER USE
In 1985 , about 4 .2 million people were served by public water suppl ies ( 12 percent from ground water and 88 percent from su rface water). These figures do not include private wells. Nearly 60 percent of the water supplied in the basin is for commercial or industrial use . Several reservoir within the Hudson River basin contribute to the New York City water-supply system , which supplies water for about 8 million people.
MAJOR WATER-QUALITY ISSUES
Some major water-quality issues that face local and State water-resources managers include:
• Polychlorinated biphenyl (PC B) contamination of the bottom edi.ment in the upper Hudson River , subsequent release of PCBs to the river water, and accumu lation of PCBs in the food chain . The EPA has designated part of the Hudson Rive r a Superfund site because of the PCB contamination .
• Point and nonpoi nt sources of haza rdous chemicals, including urban and agricultural runoff, in sections of the upper and lower Hudson and Mohawk Rivers. A national goal of NA WQA is to study the occurence of and trends in pesticide contamination .
• Po int and nonpoint sources of nutrients , particularly in tributary basins with agriculture or rapid urban growth. Another national goa l of the NA WQA program is the study of rivers contaminated by nutrients and sediment .
• Salinity of the lower Hudson River as it relates to use for public supply and to aq uatic and wildlife habitats . The Hudson River contains 35 areas designated as significant habitat , including important spawning grounds for the east coast fisheries.
• Effect of acid rai n on poorly buffered stream s and lake in stream headwate rs and tributary basins.
The entire lower Hudson River is included in New York State's Estuary Management program . The river flows into New York Harbor , which is part of the New York/New Jersey E tuary Management program (EPA 's National Estuary Management prog ram). One goal of the NA WQA program is to identify some of the po llutants entering sensitive estuaries .
COMMUNICATION AND COORDINATION
Communication and coordination between the USGS and other sc ientific and water-management organ izations are critical components of the NA WQA program. Each study-unit investigation will have a local liaison committee consisting of representati ves from Federal, State, and local agenc ies , universities, and the private sector who have water-resources responsibilities. Specific activities of each liaison comm ittee will be to exchange information on water-quality issues .of regional and local interest; identi fy ources of data and info rmation; assist in the design and scope of project elements; and review project planning document and reports . The liaison com mittee for the Hudson River basin study unit will be formed in 1991.
Addit ional in for mation on technical reports and hydro logic data related to the NA WQA program can be obtained from: 
